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3 Flavor, Rank 1 Sterile Mass Matrix

Diagonal Dirac mass matrix defines “sterile
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Direction of Single
Massive Sterile Eigenstate
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A in space defined by
» Los Alamos Dirac mass eigenstates
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Small angles ¢, dfor

misalignment of sterile and active flavors
nonetheless induce large mixing!
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OscillationProbabilities vs. Time
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Large mixing amplitudes to all channels on multiple scales
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Oscillation Probabilities vs. Time
m,, m,, m, = 1.0, 1.1, 3.0; 8=9.324078", $=2.25"
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Oscillation Appearance Probability vs. Time
m,, m,, m, = 1.0, 1.1, 3.0; 6=9.324078", ¢=2.25"
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Oscillation Probabilities ys. Time
m , m,,m, = 1.0,1.1,3.0; 6=9.324", ¢=2.25
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Add CKM (yes, same as quarks) mixing in actives
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AWithout CKM, L/E scale
mismatch for LSND effect

A Transition probability decreases
when L/E scale is adjusted to fit

atmospheric
2AAdding CKM restores probability

for v, appearance without further
L/E scale change
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Neutrino Appearance and Disappearance Rates
VS. L;"Ev (m / MeV or km / GeV)
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OscillationProbabilities ys. Time
m , m,,m,=1.0,1.1,3.0; 6=9.324", ¢=2.25
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D e Non-CKM results on Log-Log plot as for data

NATIONAL LABORATORY
EEEEEEE

The World s Greatest Science Protecting America 1 YA [ =]




Neutrino Appearance and Disappearance Rates
vs.L / Ev (m / MeV or km / GeV)
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Neutrino Appearance and Disappearance Rates

vs.Lva[meE‘UurkmfGEﬂ
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Remaining questions:
AWolfenstein effect on v, through Earth?

AFurther extend scale for v, disappearance?

A Analyze Solar v’s with multichannel MSW

CONCLUSIONS

1. Sterile and Dirac CKM/MNS angles raise questions
re conventional analyses limited in channels

2. Reliable data analysis requires having L/E distributions
to avoid two-channel biases.
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